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Abstract 
We study the link between university rankings and economic growth in Sub Saharan 
African Countries (SSA) by applying the panel data analysis method and the system 
GMM technique used on a sample of 43 SSA countries during the period 1996-
2015. Our results indicate that academic research exerts a positive and significant 
effect on the level of economic growth for both fixed and random effect. However, 
this relation seems to be insignificant when we run GMM in system regression. 
Also, findings show that domestic investment (INVES) and gross domestic savings 
(GDSAV) are considered as key factors for boosting economic growth in the SSA 
region. Contrary, the effect of foreign direct investment (FDI) is positive but not 
significant for fixed and random effect regressions. 
Keywords: research output, quantity and quality, economic growth, SSA countries 
panel data, GMM in system 
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Resumen 
Estudiamos la relación entre rankings universitarios y el crecimiento económico en 
países del África Subsahariana aplicando el método de análisis panel y la técnica 
sistema GMM sobre una muestra de 43 países del África Subsahariana durante el 
periodo 1996-2015. Nuestros resultados indican que la investigación académica 
ejerce un efecto significativo y positivo sobre el nivel de crecimiento económico 
tanto para los efectos fijos como para los aleatorios. Sin embargo, esta relación 
parece insignificante cuando ejecutamos una regresión GMM. Así mismo, los 
resultados muestran que la inversión doméstica (INVES) y los ahorros domésticos 
brutos (GDSAV) se consideran factores clave para el crecimiento económico en la 
región. Contrariamente, el efecto de la inversión extranjera directa es positivo pero 
no significativo para regresiones de efectos fijos y aleatorios. 
Palabras clave: resultados de la investigación, cuantitativo y cualitativo, 
crecimiento económico, datos de panel de países de SSA, GMM en sistema
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ompared to worldwide economies, the African economies are 
considered as the most unstable and least affluent. The African 
region, especially SSA countries, records a lower level of growth 
and faces several challenges to solve weaknesses which limit development. 
Consequently, the need to search and propose how to boost economic 
growth in this region is obvious.  An increased number of studies have 
emphasized the role of human capital to facilitate a faster level of economic 
growth. The role of human capital is discussed in Nelson and Phelps (1966), 
and further confirmed in the model of endogenous growth found in Romer 
(1986, 1990), Lucas (1988), and Becker et al. (1990).  
Recently, an increasing number of researchers have been investigating 
the relationship between economic growth and its research output, measured 
in scientometric indicators (Lundberg, 2015; Ntuli et al., 2015; Inglesi-Lotz 
& Pouris, 2013). On the one hand, governments have dedicated an 
importance for expenditure on education and on the other hand, the research 
output of universities and researchers is growing. Here we should raise the 
following question: Why does academic research not solve economic 
problems in many countries? 
The research/growth relation is multidimensional and it has been 
discussed differently in many studies. The first part of the studies has 
investigated the linkage between the effects of the quantity of research 
measured by the number of publications on the level of economic growth 
(Price, 1978; Pouris & Pouris, 2009). The second part of the studies has 
analyzed the effect of the quality of research measured by the number of 
citations on the level of growth (Haiqi & Yuha, 1997; De Moya-Anego & 
Herrero-Solana, 1999; Butler, 2003; Pouris, 2003; King, 2004; Inglesi-Lotz 
& Pouris, 2013). The causal relationship between research output and 
growth has been given in the third part of the studies. Finally, the 
research/growth relation may differ depending on the country’s 
classification. It is recognized that highly developed countries normally have 
the most active and productive research universities, which positively affects 
the level of growth.  
Motivated by the necessity to increase the level of growth in the African 
continent and to benefit from the results of academic research, this paper 
aims to test the linkage between academic research and economic growth in 
C 
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Sub Saharan African Countries (SSA). To this end, we used a sample of 43 
SSA countries during the period 1996-2015. The econometric approaches 
used in this study are based on the panel data analysis method and the 
system GMM technique. The empirical findings of this paper indicate that 
academic research measured by the Naperian logarithm of the number of 
publication per year (PUB) exerts a positive and significant effect on the 
level of economic growth for both fixed and random effects. Also, results 
indicate that growth in SSA countries can be derived by domestic investment 
(INVES) and gross domestic savings (GDSAV). 
The remainder of this paper is presented as follows. The second section 
presents the literature review. An overview on the academic research and the 
level of growth in SSA countries is given in section three. The empirical 
analysis is made in section four. Finally, we conclude with section five.   
Literature Review 
 
It is widely acknowledged that the debate on the relationship between 
knowledge and economic growth is certainly not recent (Romer, 1986; 
Lucas, 1988). The importance of human capital is studied by Nelson and 
Phelps (1966), and further investigated by Romer (1986, 1990), Lucas 
(1988), and Becker et al. (1990). Studies have examined the linkage between 
economic growth and accumulated knowledge. They reported that the 
connection can imply causality running from any of the two indicators to the 
other (Price, 1978; Kealey, 1996; King, 2004; Fedderke & Schirmer, 2006; 
Lee et al., 2011; Inglesi-Lotz & Pouris, 2013).  
An increasing number of researchers have interest in the relationship 
between a country’s economic growth and its research output, mostly 
measured in scientometric indicators. There is some research that 
investigates the linkage between the effect of the quantity and/or quality of 
research on the level of economic growth. Quantity of research output is 
usually measured by the number of publications per year (Price, 1978; 
Pouris & Pouris, 2009). However, a country’s research performance is 
measured by the number of citations for each paper in highly indexed 
journals (Haiqi & Yuha, 1997; De Moya-Anego & Herrero-Solana, 1999; 
Butler, 2003; Pouris, 2003; King, 2004; Inglesi-Lotz & Pouris, 2013). 
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Studies that explored the relationship between output research and 
economic growth can be divided into two groups. In the first group, some 
research has investigated the effect of research on growth (King, 2004; 
Vinkler, 2008; Lundberg, 2015). Literature on the causal relationship 
between these two indicators has been given in the second group (Lee et al., 
2011; Inglesi-Lotz & Pouris, 2013; Inglesi-Lotz et al., 2014; Ntuli et al., 
2015).  
With reference to a dataset relative to Swedish municipalities during the 
period 1990– 2010, Lundberg (2015) tested the effect of academic research 
on growth. Research output is measured by the number of dissertations and 
papers published in academic journals with peer review. Findings indicate 
that knowledge through research affects regional growth where the academic 
institution is located and the growth pattern of neighboring municipalities. 
Based on the autoregressive distributed lag (ARDL) method, Inglesi- 
Lotz and Pouris (2013) studied the effect of academic research on the level 
of economic growth in South Africa. Results reveal that the affect differs 
from one scientific field to another.  The relationship is confirmed for 
individual fields of science (biology and biochemistry, chemistry, material 
sciences, physics, psychiatry and psychology). Similar to the results of 
Vinkler (2008) and Lee et al. (2011), these findings confirm the positive 
effect of research output on economic growth in South Africa during the 
period 1980-2008. Vinkler (2008) and Lee et al. (2011) suggest that the 
nature of the link between research and economic growth varies according to 
the developmental stage of the country. The causal relation between research 
and economic growth in 34 OECD countries was studied by Ntuli et al. 
(2015). To this end, they used a sample observed over the period 1981– 
2011 and they performed the bootstrap panel causality analysis. The main 
results reveal unidirectional causality running from research output to 
economic growth for the US, Finland, Hungary, and Mexico; opposite 
causality from economic growth to research articles published for Canada, 
France, Italy, New Zealand, the UK, Austria, Israel, and Poland; and no 
causality for the rest of the countries. 
Inglesi-Lotz et al. (2013) examined the causal relationship between 
economic growth and research output of the BRICS countries for the period 
1981-2011. In this study, research output was measured by the number of 
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papers published. By performing panel causality analysis techniques, 
empirical results support no causality in any direction between research 
papers as a percentage share to the world and economic growth for all the 
BRICS except for India. For this country, the feedback hypothesis is 
confirmed. 
Academics Research and Economic Growth: An Overview of SSA 
Countries 
 
Academic research is recognized as the most influential indicator measuring 
how universities perform. The reputation and ranking of universities are 
heavily based on the number of papers published and/or cited in 
international and high impact journals. Those documents should provide 
solutions for the dysfunction and problems recognized by the nation. 
Findings should serve as recommendations for policy makers on how to 
enhance development and boost economic growth.  
The African region, especially SSA countries, records a lower level of 
growth and faces several challenges to solve weaknesses which limit 
development for this region. Their priorities should be oriented to promote 
both research and education. Research output in SSA countries has soared 
over the last 10 years, but is still not adequate to fuel the region’s fast 
growing economies. In this region, research has been growing more quickly 
in some countries than others. For example, west and central Africa 
increased its world article contribution from 0.23% in 2003 to 0.4% in 2012. 
While Southern Africa increased its share from 0.07% to 0.09% for the same 
period. Consequently, governments should support research-teaching in 
addition to education. This is in order to be more involved in society and try 
to offer solutions for weaknesses which some countries suffer.  
An examination of university rankings in SSA countries (July 2016 
edition) reveals that the five best universities are from South Africa. This 
ranking confirms the top ranking of this country in terms of the number of 
publications with an average of 9405 documents during the period 1996-
2015 (see table 1). In total, this country has 26 universities accommodating 1 
million students, with plans by the government to add 500,000 to that total 
by 2030. It is worth recalling that South Africa’s universities and other 
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institutions in various disciplines are some of the best on the continent and in 
the world. Nigeria comes in second place with more than 100 universities. 
The ranking shows that Ibadan University is topping the list followed by the 
University of Lagos in second place and the University of Benin UNIBEN in 
third place. University rankings in SSA countries indicate that Somalia fills 
in last place. For this country, the average number of publications during the 
period 1996-2015 reached only 6 publications. This weak number indicates 
that the priority in Somalia’s universities is given first to teaching instead of 
research. Despite the civil war for more than two decades, education remains 
key for many Somalis as the Somali proverb says “To be without knowledge 
is to be without light”. Despite the wars and famine, students and staff have 
still turned up to class. However, the number of students that do not take 
classes remains very high. According to the UN development programme 
(UNDP) published in 2010, 43% of Somalia’s population live below the 
poverty line. High educational fees have priced many potential students out 
of higher education.   
 
Table 1.  
Countries ranked by number of publications 
 
 
 
 
 
 
 
 
 
 
 
Source: The author from the International Scientific Journal & Country Ranking 
(SJR) 
 
In conclusion, there is a strong need to firstly encourage and improve 
inter-regional cooperation among researchers in SSA countries, and 
secondly among international cooperation. This is in order to share and 
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improve knowledge, skills and experiences between researchers. Also, 
working in cooperation leads to well explored available data bases and to the 
investigation of many subjects.     
Table 2 and graph 1 cited below indicate the average evolution of the 
growth of the number of publications and the GDP growth for 43 SSA 
countries over the period (1996-2015). This description is given to make a 
comparison and connection between scientific research and economic 
growth. In other words, the level of growth evolved adjusted parallel to 
research output. To this end, we used statistics related to the average number 
and the growth of the average number of papers compared to GDP growth.  
Table 2.  
Evolution of the average number of publications (Pub) and economic growth 
(GDPg) during the period 1996 -2015 for 43 Sub Saharan African Countries 
 
 
 
 
 
 
 
 
 
 
Source: The author from the International Scientific Journal & Country Ranking 
(SJR) 
 
The most remarkable observation from table 2 above is that the number 
of papers seems to be constant during the first period 1996-2003. On average 
it went from 202 in 1996 to 288 in 2003. Since this year, we notice an 
increase in the number of publications registering 670 in 2010 and 977 in 
2014. For the growth rate of papers, SSA countries recorded a positive value 
with the highest level being 20.50% in 2003 compared to 2002. However, 
the growth in the number of publications only indicates a negative value for 
three years. In 2000, the growth number was -4.80%. It continued to be 
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negative in 2001 with a rate of -0.92%. Recently, in 2015 the growth in the 
number of registered papers again reached a negative value of -5.73%. From 
these statistics we can conclude that although there is a weak number of 
publications in the SSA countries, research in this region have improved.  
The level of growth in SSA countries during the past decades has 
remained unsatisfactory (Ghura & Hadjmichael, 1996). Many SSA countries 
have been hit by a multiple number of shocks. We quote the sharp decline in 
commodity prices and tighter financing conditions (Annual report of the 
International Monetary Fund, 2016). Recently, growth in this region fell in 
2015 to its lowest level in some 15 years and it will continue to slow to 3% 
in 2016. However, oil exporting SSA countries have registered satisfactory 
growth performance.    
 
 
 
 
 
 
 
 
 
 
Figure 1. Annual evolution of the average growth of GDP and the number of 
publications (PUBg) during the period 1996-2015 for 43 SSA Countries 
 
With reference to table 2 and graph 1, we can interpret the level of 
economic growth within three phases. The first covers the period 1996-2003. 
In this phase, GDP growth has registered a negative trend. GDP growth was 
6.63% in 1996 and became 2.64% in 2003, representing a decrease of 4 
points. The second coincides with the period of 2004-2011. During these 
years, GDP growth registers an upward trend. It switches from 3.66% to 
reaching 5.31% in 2011. From the year of 2012 to 2014, GDP growth again 
regained a positive trend with a rate of 4.44% and 4.21% respectively.  
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Empirical Analysis 
 
Data and Methodology 
 
To test the relationship between research output and the level of growth, we 
used a sample of 43 SSA countries during the period 1996-2015. Data was 
collected from world development indicators (WDI). However, academic 
research is measured by the Naperian logarithm of the number of 
publications per year, which measures the quantity of research and the 
number of citation per document which refers to the quality of research. 
These data are collected from the International Scientific Journal & Country 
Ranking (SJR) website. This database provides information about the 
number of documents, the number of citations and the H index. Also, the 
number of publications can be extracted from all subject categories or within 
specific fields. In this study, we used the number of documents in all 
subjects. The empirical strategy is based on two approaches, panel data 
analysis and system GMM, to check the soundness of the results. The double 
dimensions, individual (countries) and temporal (years), of our sample 
oriented us towards the selection of panel data analysis. We can profit from 
the two sources of variation in statistical information: temporal or intra-
individual variability and individual or inter-individual variability. Panel 
data generally presents less multicollinearity than time series or cross section 
data. Also, it leads to more precise coefficient estimations. The complexity 
of the behavior of the studied individuals is often raised. Using panel data, 
the non-stationarity of time series and estimate errors seem to have been 
reduced (Baltagi, 1995; Baltagi, 2001). Also, the GMM method has several 
advantages. It allows one to solve the problems of simultaneity bias, reverse 
causality and omitted variables which have weakened the results of previous 
studies. It also addresses the problem of the endogeneity of explanatory 
variables (Hansen, 1982; Hansen & Singleton, 1982; Liang et al., 2013; Tan, 
2016). It is for these reasons that we have firstly chosen panel data analysis 
to estimate our model and secondly, system GMM to check the robustness of 
the results. 
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Model Specifications and Variable Definitions  
 
Following the same approach adopted by recent empirical studies that have 
examined the linkage between research and growth and based on growth 
literature, the econometric model can be presented as follows: 
 
GDPpc i,t =β0+ β1 PUBi,t+ β2 CITATi,t +β3 TECHN i,t + β4 EDEXP i,t + β5 
CPS i,t+ β6 FDI i,t + β7 INVES i,t+ β8 GDSAV i,t + β9 OPEN i,t +£ i,t 
 
Table 3.  
Definitions and Measurments of variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B
 
 
Results and Interpretation 
 
Pre-estimation: Descriptive Statistics and the Correlation Matrix 
 
Table 4 reveals the descriptive results of the different variables of our study.  
The average level of GDPPC is 1.993% while the average level of the 
logarithm of the number of publications (PUB) is 4.538 with a maximum of 
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9.871 and a minimum of 0.  The number of citation per document records on 
average a value of 15.145 and a maximum value of 85.58. The average value 
of export of High-technology is 4.772% with a maximum of 83.640%. 
Education expenditure in % of GDP registered a mean value of 3.759% and 
a maximum value of 68.153%. For these two variables, it seems that all SSA 
countires do not grant the same importance for factors that can improve 
research and stimulate economic growth. Credit to private sector to GDP 
(CPS) achieved an average of 20.027% with a minimum of 0.198 % and a 
maximum of 160.125%.  The average level of foreign direct investment net 
inflow (FDI) remains very weak with an average of 0.141 %; having a 
maximum value of 33.667 % while its minimum value is -19.915%.  
Contrary to foreign investment, the average value of domestic investment 
(INVES) seems to be satisfactory with a level of 20.809 %; its maximum 
value is 78.822 % while its minimum value is -2.424%.  For gross domestic 
savings (GDSAV), the average value is 10.922%; its minimum value is -
70.457% and 69.706% as its maximum value.  Descriptive statistics indicate 
respectable values for trade openness in the SSA region. We find that the 
average value of trade openness (OPEN) is 114.528% and the maximum 
value is 209.891%. 
 
Table 4.  
Descriptive statistics 
 
 
 
 
 
 
 
 
 
The correlation coefficients of all variables used in our models are 
presented in table 5. Results of the correlation matrix indicate that only CPS 
is negatively correlated with the dependent variable. Also, table 5 shows that 
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all coefficients are very weak. Consequently, we conclude the absence of bi-
variable multicollinearity for our model. 
Table 5.  
The Correlation Matrix 
 
 
 
 
 
 
 
 
 
Consequently, we conclude the absence of bi-variable multicollinearity 
for our model. 
After giving an overview of descriptive statistics for our sample and the 
nature and level of correlation between all variables of our study, we will 
interpret the econometric results in the following section. Precisely, we will 
focus on the economic interpretation of all significant associations.  
 
Findings 
 
In this section, we provide the results of our model using three methods of 
estimation. The first one is the fixed effect regression, the second is the 
random effect regression and the third one presents the results of system 
GMM regression.  
The validity of the system GMM requires that three conditions be 
fulfilled. First, the Sargan test of over-identifying restrictions should provide 
no correlation between instruments and error term. Second, for the second 
order correlation, there should be no serial correlation. System GMM results 
indicate that the Sargan and serial-correlation tests do not reject the null 
hypothesis of correct specification (P-value of Sargan test and P-value of 
AR(2) test of Arellano and Bond are larger than 5%), providing support for 
our estimation results. The p-value of the Sargan test of over-identifying 
restrictions is equal to 16% which is higher than 5%. Hence, we confirm the 
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overall validity of the instruments. Also, the P-value of AR(2) is equal to 
40.6% (more than 5%) which implies that there is no correlation. 
Table 6.  
Results of fixed, random and GMM regression 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The GDPPC lag is positively and highly significantly correlated with the 
dependent variable. This implies that the level of economic growth depends 
on the past level. A high level of economic growth registered in the 
preceding year can positively affect the growth rate of the current year.  
With regard to the effect of research output, precisely quantity of 
research (PUB) on the level of growth, the fixed and the random effect 
regressions indicate that there is a positive and significant association at 5%. 
This result implies that the improvement of academic human capital as the 
main creator of knowledge exerts a positive effect on the level of growth. 
The SSA government should aim to foster economic growth through public 
expenditure in tertiary education. Also, these countries should encourage and 
improve inter-regional cooperation among researchers in SSA countries first, 
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and among international cooperation second. This is for the purpose of 
sharing and improving knowledge, skills and experience between 
researchers. The positive linkage between output research and economic 
growth is in line with many previous studies (Inglesi-Lotz & Pouris, 2013; 
Inglesi-Lotz et al., 2014; Ntuli et al., 2015; Lundberg, 2015). 
However, for the second dimension of academic research which 
measures the quality of research, results indicates that the number of citation 
exerts a positive but not significant effect on the level of growth in SSA 
countries. Also, variables that reflect mechanisms through which research 
affects economic growth such as technology and education expenditure have 
a negative but insignificant effect on the GDPpc. These results imply that 
SSA countries are invited to grant more attention to the mechanisms of 
transmission from research to growth such as technology and education 
expenditure. Certainly there was a threshold of these mechanism in which 
their effects become positive and significant. For the effect of the quality of 
research measured by the number of citation which is not significant, this 
means that SSA countries should improve the quality of academic research 
to be more cited in well indexed journal and to be canalized in productive 
system to generate more economic growth.  
Contrary to theoretical literature, the effect of credit to private sector 
(CPS) is negative and significant for both fixed and random effects. The role 
of the financial sector in promoting growth has been highly acknowledged 
since the work of Schumpeter (1934). Access to credit leads to more 
investment which turns positively on the level of growth (Rajan & Zingales, 
1998; Guiso et al., 2004). However, our results have revealed negative 
relationships. These results indicate that the governments of SSA countries 
should adopt a more flexible but prudent credit policy to stimulate 
investment, especially in the private sector as an important key to boosting 
economic growth in this region. It obvious that foreign direct investment 
(FDI) is an important factor in stimulating economic growth. Results of 
system GMM show a positive and significant association between FDI and 
GDPPC. This finding supports the positive role of FDI as a channel of 
technological transfer and a factor for promoting employment and improving 
the productivity of local firms. However, these results are only significant at 
10% and the coefficient is very weak at only 3.8%. This implies that SSA 
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countries should put more effort into financial reform, business environment 
and fighting corruption to attract more foreign investment. It is better for 
foreign investment to be cleaner to protect the environment and more 
productive to absorb the high rate of unemployment. The positive 
association between FDI and GDPPC is in line with the findings of 
Lamsiraroj (2016), Lamsiraroj and Ulubasoglu (2015), and Borensztein et al. 
(1998). Like foreign direct investment, domestic investment (INVES) is 
recognized as an important key for economic growth. Domestic direct 
investment (DDI) is considered as smarter capital. In China for example, 
DDI represents 40% of all investments. However, FDI is only about 3%. Our 
empirical findings indicate that there is a highly positive and significant 
association between domestic investment and economic growth in SSA 
countries. This result is very important for policy makers in this region in 
order to encourage and promote local investment. Governments of these 
countries should provide the necessary funding for projects. Also, they 
should stimulate private investment and encourage young and independent 
entrepreneurs. Contrary to the work of Bornmann (2013), our results are in 
line with the works of Adams (2009), and Tang et al. (2008). Since the work 
of Solow (1957), the critical role of gross domestic savings on economic 
growth has continued to attract the interest of researchers. It is for this 
purpose that we introduced this variable to our model. For the three models, 
this variable exerted a positive and significant effect at 1% on the dependent 
variable. A high gross domestic savings rate usually leads to a high rate of 
investment which positively affects the level of growth. Our results confirm 
the findings of Lean and Song (2009) and Ciftcioglu and Begovic (2010). 
Trade openness is usually used to measure the importance of 
international transactions relative to domestic transactions. It is considered 
as a driver for economic growth and it contributes to poverty and inequality 
reduction through providing new market opportunities for domestic firms. 
The results of system GMM show a positive and highly significant 
association between trade and growth. In economic literature, it is 
acknowledged that trade enhances the level of growth (Dollar & Kraay, 
2002; Greenway et al., 2002). From this study, we can observe that academic 
research can give a solution for the slow level of growth in SSA countries 
since it exerts a positive impact. Consequently, governments and policy 
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makers are invited to grant more importance for research activities and 
education. Also, they should encourage and improve regional and 
international cooperation for sharing skills and knowledge. More 
importantly, it is necessary to create and reignite the connection between 
universities and other institutions in society. This study has revealed that 
growth in this region can be driven through two important factors; domestic 
investment and gross savings. Based on the results of this research, these 
two indicators can spur economic performance in SSA economies. 
 
Conclusion and Policy Recommendations 
 
During the last decades, the number of studies exploring the determinants of 
economic growth and aiming to propose solutions in order to improve 
development has been increasing. Several papers have been published in 
highly indexed journals which confirm the added value of this research and 
originality of the ideas discussed here. However, many economies are still 
resisting development. In some countries, the main indicators of society’s 
development such as poverty, unemployment and inequality are in progress. 
Hence, what is happening? Why does research output not contribute to 
enhance economic growth? It is a question of the quality of the research. It is 
a question of the institutions and policy makers and the ability of some 
countries to inspire and practice the findings and recommendations of 
academic research output. The research/growth relation is multidimensional 
and it has been discussed differently in many studies. Also, it is necessary to 
explore this relation in a region which has been qualified as less developed. 
This is in order to test the real effect of academic research on the level of 
growth. To this end, we have used a sample of 43 SSA countries during the 
period 1996-2015. By applying the panel data analysis method and the 
system GMM technique, our results indicate that academic research 
measured by the Naperian logarithm of the number of publications per year 
(PUB) exerts a positive and significant effect on the level of economic 
growth for both fixed and random effects. However, quality of research 
proxied by the number of citation per document does not exert any 
significant effect.  
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These results have important policy implications. To get the full benefit 
of research output, the connection between universities and other institutions 
should be improved in SSA countries. Also, there is a strong need to 
encourage and improve inter-regional cooperation among researchers in this 
region first, and among international cooperation second. This is in order to 
share and improve knowledge, skills and experience between researchers. 
Also, cooperation leads to well explored available databases and to the 
investigation of many subjects. Finally, an important factor that could 
impede the research/growth relation is the cost of education. High 
educational fees have priced many potential students out of higher 
education. World associations and local governments have a big job ahead to 
ensure everyone is able to pursue their primary, secondary and tertiary 
studies. 
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